Homework 1

. Verify that u; = (0,1), ug = (—@,—%), and uz = (@,—%) are a

tight frame with frame bounds A = B = %

. Let {e,} be an orthonormal basis (ONB) of a separable Hilbert space
H. Verify that {eq, %62, %62, %63, %63, %63, ---} is a tight frame
in H with A=B=1.

. Let {z,} be a frame for a separable Hilbert space H. Let S be the
corresponding frame operator defined by Sf = >, (f, xn)z, for all
f € H. Given that S is invertible, show that

VEEMH, f=D (fian)S  an = (f.S ')z

n

. Let {x,} be a Bessel sequence in H (i.e., Vf € H, >, [{f,z.)]* <
B||f||? for some 0 < B < o0). Define U : H — [? by Vf € H,
Uf = {(f,x,)}n. Verify that the adjoint U* : [ — H of U is given by

Veel?, Urc= Zc(n)xn

n

. Let {e1,ea} be an orthonormal basis (ONB) of C2?, and let {z,}} =
{e1,e2,—(e1 + e2)}. Find the coefficients {c,}$ of the minimum /2-
norm such that e; = Z Cnn,-

n



